Expression of a novel form of p21Cip1/Waf1 in UV-irradiated and transformed cells.
The tumor suppressor p53 and its target the CDK inhibitor p21 (Cip1/Waf1) are key components of the cellular response to DNA damage. Insight into how p21 is regulated in normal cells, and how it may be deregulated in tumor cells is important for the understanding of tumorigenesis. p21 was induced in normal human diploid fibroblasts after UV irradiation-induced DNA damage, but, at a high dose of UV irradiation, a faster mobility form of p21 on SDS-PAGE (designated p21delta) was expressed. Surprisingly, in a variety of growing transformed cell lines, the level of p21 was low but p21delta was prominent. We found that p21delta appeared to be derived through a loss of around 10 amino acids from the C-terminus of p21, which theoretically would remove the PCNA binding domain, a second cyclin binding domain and the nuclear localization signal sequence. Several characteristics distinguish p21 from p21delta. Both the full length p21 and p21delta could be stabilized by a proteasome inhibitor, but only the full length p21 was associated with Cdk2 and PCNA. Consistent with this, gel filtration chromatography revealed that all the full length p21 in the cell was complexed to other proteins, whereas a significant portion of p21delta was in monomeric form. Moreover, p21 was mainly localized to the nucleus, but p21delta was mainly localized to the cytoplasm. We propose that the decrease in p21 and increase in p21delta could contribute to the deregulation of the cell cycle, and could be a mechanism involved in cellular transformation.